lthough there has been a significant decline in overall stroke mortality rates since the 1950s, age-adjusted stroke death rates have remained higher in blacks than in whites through 2008. 1 The Table shows the 2009 stroke death rates per 100 000 according to age and sex for blacks and whites. The relative excess in deaths from stroke among blacks compared with whites is most marked in the population aged <65 years, in which, for example, there is a black/ white mortality ratio of 3.7 among men aged 45 to 54 years. The black/white mortality ratio decreases with age in both sexes until ages ≥85 years, when death rates in blacks are lower than in whites. Differences between whites and other racial and ethnic groups in the United States are important but less marked. In 2008, stroke death rates were lowest in American Indians/Alaska natives (24.0 in women and 24.5 in men per 100 000.) 1 Stroke death rates were similar in Hispanic and Asian/Pacific Islanders, both with rates lower than those in whites. 1 Complicating the discussion of racial and ethnic differences in stroke mortality is that the race groups of whites, blacks, Asian/Pacific Islander, and American Indian/ Alaska Native include persons of Hispanic and non-Hispanic origin, and the Hispanic category includes persons across all race groups. Also, death rates are known to be underestimated for Hispanics, Asian/Pacific Islanders, and American Indians/ Alaska Natives for whom data are likely less reliable. 2 The initial concerns about black-white disparities in stroke were recognized in the 1970s based on mortality statistics. 3, 4 These concerns were reinforced by 3 population-based cohort studies of stroke incidence reporting rates observed during the 1960s that also showed similar black-white disparities in incident stroke risk. [5] [6] [7] There are several more current epidemiological studies that provide insights to black-white differences in stroke incidence across a broad age spectrum and in different regions of the United States, with some also providing insights to the risk factors potentially contributing to the excess stroke risk in blacks compared with whites. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] The higher prevalence of risk factors in blacks, particularly hypertension and diabetes mellitus, are perhaps the most widely recognized contributing factors. 8, 18, 19 Data from 13-year follow-up (through 1987) of the first National Health and Nutrition Examination Survey Epidemiologic Follow-up Study showed that the risk factors of age, sex, education, blood pressure treatment group (normotensive, controlled hypertensive, hypertensives receiving medication, and hypertensives not receiving medication), systolic blood pressure, diabetes mellitus, history of heart disease, Quetelet index (ie, body mass index), hemoglobin, and magnesium explained approximately one-third of the excess stroke risk among blacks aged 35 to 74 years at baseline. 9 Blacks especially had higher prevalence of diabetes mellitus, hypertension, and lower educational level. Consistent with the previous Evans County, Georgia study, 5 there was also an interaction with age, suggesting that even after adjustment for these risk factors, blacks aged 35 to 44 years remained at substantially increased risk for stroke, but racial differences for those aged >64 years were smaller or nonexistent. Some limitations of this report include the use of administrative data (medical records, death certificates) codes rather than physician adjudication of stroke events, lack of smoking status, and less complete follow-up for blacks. 9 Incidence data for comparing rates for blacks and whites from the studies that included physician review of stroke cases have been recently summarized. 17 Data from the Greater Cincinnati/Northern Kentucky Stroke Study (GCNKSS), one of the largest population-based surveillance studies of blackwhite differences in clinically reviewed stroke incidence cases, used the community socioeconomic status (SES) measure of percentage below poverty to examine the contribution of SES to the black-nonblack differences in incident stroke. 13 Lower (poorer) community SES was found to be significantly associated with higher stroke incidence, and this effect was similar for blacks and nonblacks (largely whites). The contribution of community SES to excess black stroke incidence was estimated to be 39%, leaving 61% unaccounted for, but they were unable to adjust for individual-level risk factors, including diabetes mellitus and hypertension, that may overlap with SES. 13 The Atherosclerosis Risk in Communities (ARIC) study that included 4 geographical areas of the United States (only 2 had sufficient numbers of blacks) showed that the addition of educational status (a surrogate measure of SES) to the model adjusting for age, sex, hypertension, and diabetes mellitus decreased the black/white ischemic stroke incidence rate ratio from 1.57 (95% confidence interval, 1.18-2.09) to 1.38 (95% confidence interval, 1.01-1.89), a reduction of onethird, although the potential for differential effects by age was not examined.
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The Reasons for Geographic and Racial Differences in Stroke (REGARDS) study is a population-based national cohort study of 30 239 community-dwelling individuals aged ≥45 years at enrollment in 2003-2007 that was designed to investigate factors associated with the excess stroke mortality of residents of the stroke belt region and that of blacks compared with whites. 16 Follow-up is ongoing with physician adjudication of suspected stroke events. On the basis of follow-up through May 2010, data from REGARDS have shown that black-white patterns in stroke incidence are similar to national patterns of stroke mortality, suggesting that blackwhite disparities in stroke incidence play a role in black-white stroke mortality disparities. 17 However, the magnitude of the disparities in stroke incidence is only approximately half of the mortality disparity, suggesting that stroke incidence only partially explains the black-white mortality disparities and that racial disparities in case fatality also may be contributing to disparities in mortality. However, data from the GCNKSS show a higher stroke incidence in blacks than in whites but a similar case fatality. 11, 19 Using an approach similar to the work by Giles et al 9 reporting the National Health and Nutrition Examination Survey follow-up data, further analyses of REGARDS data were conducted to determine whether blacks were still at higher risk for stroke than whites after adjusting for the traditional stroke risk factors (ie, variables in the Framingham Stroke Risk Score: age, sex, systolic blood pressure, use of antihypertensive medications, current smoking status, history of heart disease, diabetes mellitus, left ventricular hypertrophy, and atrial fibrillation) 20, 21 and SES, defined by annual household income and education. Of the analytic sample of 25 714 participants, 40% were black. Blacks were younger and had higher prevalence of antihypertensive medication use, diabetes mellitus, left ventricular hypertrophy, smoking, and lower SES than whites. Similar to findings from National Health and Nutrition Examination Survey follow-up, after adjustment for the Framingham risk factors, there was substantial attenuation of the black excess risk and it was further attenuated after adjustment for SES factors. The hazard ratio for incident stroke in blacks compared with whites at different ages is shown in the Figure. At ages <65 years, in which the black-white disparities in stroke risk are the greatest, the Framingham risk factors accounted for ≈40% of the excess risk in blacks; with the addition of SES factors, this was increased to ≈50%. Of the individual risk factors, systolic blood pressure had the most powerful effect on the black-white stroke risk, accounting for ≈50% of the combined Framingham risk factor effect. The next largest contributing factors were use of antihypertensive medications and diabetes mellitus, each accounting for ≈25% to 33% of the combined risk factor effect. 22 Although the risk factor and SES adjustment accounted for approximately onehalf of the disparity in the REGARDS cohort, the other half of the excess stroke incidence in the cohort must be attributable to other sources or factors. This same report suggested that the other potential contributors to the black-white disparity in stroke risk could potentially be arising from (1) a racial difference in the impact of risk factors, with the presence of risk factors having a larger impact on blacks than whites; (2) residual confounding from incomplete assessment of these traditional risk factors, in which, for example, characterizing hypertension with systolic blood pressure and medication use fails to capture other aspects such as the duration of the condition or diurnal variations in blood pressure; (3) novel risk factors such as inflammation, psychosocial factors, and others; and (4) measurement error in the predictive factors in the model. 22 Very promising efforts are underway investigating these potential pathways, in which, for example, there seems to be a differential impact of elevated blood pressure on blacks, with a 3-times larger increase in stroke risk among blacks than whites for the same magnitude difference in systolic blood pressure. 23 Although the black-white disparities in stroke have been known for at least a half century, only recently has the pace of scientific investigations increased. Understanding the causes of these immense disparities is the first step to design and implement interventions to reduce the unequal distribution of the public health burden of stroke.
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